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SPECIFICATION 
ENGINE CONTROL DEVICE FOR CONSTRUCTION MACHINE 



TECHNICAL FIELD 

The present invention relates to an engine control device for a 
construction machine in which an engine is automatically stopped (auto 
stop) in non-operation time. 

BACKGROUND ART 

A construction machine including an automatic stop function for 
automatically stopping an engine when predetermined automatic stop 
conditions (for example, a gate lever for opening and closing a gateway to a 
cabin is opened and a lever for operating a work actuator is in non-operation) 
is met has been disclosed in Japanese Patent Laid-Open Nos. 2000-96627 
and 2001-41069. 

However, when the automatic stop conditions are met, an engine is 
automatically stopped only by the condition. Thus, when for example an 
operator leaves a machine for inspections or the like during a warm-up 
operation after start-up of the engine particularly in the cold time, the 
engine is automatically stopped in the middle of the warm-up operation. 

As a result, the engine is automatically stopped while keeping a 
low -temperature state in a non warm-up machine, and after that, a 
restarting operation of the engine puts a heavy load on the engine and 
peripheral devices such as a water pump and a cell motor (hereinafter 
referred to as engine and the like), which is likely to cause a failure. 
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Further, since the restarting operation of the engine must be 
performed, a heavy load is put on an operator's operation. 

It is noted that although only canceling an automatic stop control 
before warming up the machine is enough to avoid this situation, the 
operation is troublesome or can be forgotten. 

Further, other problems are as follows- 

1) since the engine can be suddenly stopped while being in a high 
temperature state, a heavy load is put on the engine and the like from this 
point of view; 

2) when a period after the engine is stopped by the automatic stop 
control until restarting the engine is long particularly in the cold time, the 
engine is cooled down and the restart becomes troublesome. Thus a heavy 
load is put on the engine and the like even in this case. 

It is an object of the present invention to provide an engine control 
device for a construction machine provided with an automatic stop function, 
which can protect an engine and the like. 

DISCLOSURE OF THE INVENTION 

To solve the above-mentioned problems the present invention 
adopted the following configurations. 

The present invention is configured so that an engine control device 
for a construction machine comprises an engine as a power source, control 
means for performing an automatic stop control to automatically stop the 
engine when a predetermined automatic stop condition is met, and warm-up 
state detecting means for detecting a warm-up state of the engine and that 
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the control means is adapted to perform the automatic stop control in a 
condition that completion of a warm-up operation for the engine is detected 
by the warm-up state detecting means. 

According to the configuration of the present invention, since the 
automatic stop control always serves after the warm-up operation of the 
engine is completed, there is no fear that the engine is automatically stopped 
keeping a low temperature state before warming up. As a matter of course, 
the engine is not restarted under a non warm-up state. Therefore, a load on 
the engine and the peripheral devices can be reduced. > 

Further, there are no troubles of canceling the automatic "stop control 
before warming up and of restarting the engine for warming up. 

Further, the present invention is configured so that an engine control 
device for a construction machine comprises an engine as a power source, 
control means for performing an automatic stop control to automatically stop 
the engine when a predetermined automatic stop condition is met, and 
cool down necessity detecting means for detecting whether or not the engine 
is in a state where a cool- down operation is required and that the control 
means performs the automatic stop control in a condition that a cool down 
period is kept before the engine is automatically stopped when the cool-down 
necessity detecting means detects that the engine is in an operation state 
where it requires the cool-down operation. 

According to the configuration of the present invention, since the 
cool down operation of the engine is performed as required before the engine 
is automatically stopped, there is no fear that the engine is stopped keeping 
a high temperature state. Accordingly, generation of troubles such as 
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seizing of a turbine shaft is prevented so that the engine and the like can be 
protected. 

Further, the present invention is configured so that an engine control 
device for a construction machine comprises an engine as a power source, 
control means for performing an automatic stop control to automatically stop 
the engine when a predetermined automatic stop condition is met, and 
warm-up necessity detecting means for detecting whether or not the* engine 
is in a state where it requires a warm-up operation of the engine, and that 
the control means is adapted to automatically restart the engine when the 
warm-up necessity determining means detects that the engine is in a state 
where the warm-up operation is required after the engine is automatically 
stopped by the automatic stop control. 

According to the configuration of the present invention, since after 
the engine is stopped by the automatic stop control in the cold time the 
* engine is automatically restarted as required and the warm-up operation is 

performed, the engine can be maintained at a temperature state suitable for 
the next start. 

Thus, a load on the engine and the like due to the restart of the 
engine at a low temperature can be eliminated and the restart of the engine 
becomes easy. 

Furthermore, since the automatic stop control is utilized, an 
essential object of the control of fuel saving and the like can also be attained. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a first embodiment of the present 
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invention; 

Fig. 2 is a flow chart for explaining an action of the first embodiment; 

Fig. 3 is a block diagram showing a second embodiment of the 
present invention; 

Fig. 4 is a flow chart for explaining an action of the second 
embodiment; 

Fig. 5 is a flow chart for explaining an action of a third embodiment 
of the present invention; 

Fig. 6 is a block diagram showing a fourth embodiment of the present r 
invention; and 

Fig. 7 is a flow chart for explaining an action of the fourth 
embodiment. 

BEST MODE FOR CARRYING OUT THE INVENTION 
First Embodiment (see Figs. 1 and 2) 

An engine 1 as a power source is controlled by a controller 2 as 
control means. 

The controller 2 includes an engine controller 3 for sending a signal 
of a stop command to the engine 1 (particularly engine governor controller) 
and an automatic stop necessity determining unit 4 for determining whether 
or not it is necessary to perform an automatic stop control as a previous 
stage. 

To this automatic stop necessity determining unit 4 is input a signal 
relating to a predetermined automatic stop condition. Necessity of the 
automatic stop control is determined based on this automatic stop condition 
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signal. 

It is noted that the automatic stop condition is, for example, any one 
or both of the following conditions- 

1) a gate lever for opening and closing a gateway of a cabin is opened; 

2) an operating lever as operation means for operating a work actuator 
is in non-operation. 

The automatic stop condition is detected by a switch for turning 
ON/OFF in synchronization with movements of the respective levers and 
sent to the automatic stop necessity determining unit 4. 

In a case where a machine of a canopy structure having no cabin has 
alternative means for the gate lever with regard to the above l), the fact that 
this alternative means is operated becomes a condition of l). For example, 
when an operating lever box provided with an operating lever is liftable and 
lowerable and is lowered at the seating of an operator, a condition of l) is 
that the operating lever box is lifted (opened). 

Further, a water temperature sensor 5 as a temperature detector for 
detecting a cooling water temperature of the engine, as an engine coolant is 
provided. In a condition that a water temperature A detected by the water 
temperature sensor 5 is a predetermined temperature (hereinafter referred 
to as warm-up completion temperature) As or more, the automatic stop 
control becomes possible. In other words, even though the automatic stop 
conditions are met, if a requirement of A > As is not satisfied, the automatic 
stop control is not started. 

Actions of these points will be explained by way of a flow chart of Fig. 



As soon as the automatic stop control is started, it is determined 
whether or not the automatic stop conditions are met (Step Si). In a case of 
NO, the processing flow does not advance to the next step. In a case of YES, 
it is determined whether or not the requirement of A > As is satisfied in Step 
S2. 

Here in only a case of YES (in a case where the detected water 
temperature A is the warm-up completion temperature As or more), the 
engine 1 is automatically stopped in Step S3. 

As described above, after the warm-up operation of the engine the 
automatic stop control always serves. Thus, even if the operator leaves a 
machine for inspections or the like after starting the engine and the 
automatic stop conditions l) and 2) are met, the engine 1 is not stopped if it 
is prior to warming up (in a case of A < As). 

Accordingly, there is no fear that the engine 1 is stopped while 
keeping a low temperature state in a non warm-up machine and a restarting 
operation puts a load on the engine and the peripheral devices. 

Further, in a machine having a function of canceling the automatic 
stop control, there are no troubles of previously canceling the automatic stop 
control before warming up as well as restarting the engine for warming up. 

Second Embodiment (see Figs. 3 and 4) 

Only different points from the first embodiment will be described in 
the following embodiments. 

When the engine 1 is stopped while keeping a high temperature state, 
troubles such as seizing of a turbine shaft can be generated. 
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Thus, in the second embodiment, a cool-down operation of reducing 
(cooling) a temperature of the engine 1 is automatically performed as 
required before the automatic stop control is started. In this case, a period 
of the cool-down operation is automatically selected among two types in 
accordance with a detected temperature and is counted by a timer 6 provided 
in the engine controller 3. 

Namely, in a flow chart of Fig. 4,, when the automatic stop conditions 
are met (in a case of YES in Step Sll), the detected water temperature A is 
compared with a predetermined reference temperature Al in Step S12. If a 
requirement of A> Al is satisfied in Step S12, a set value Bl as a cool-down 
time B is selected in Step S13. If a requirement of A < Al is satisfied, a set 
value B2 as a cool- down period B is selected in Step S14. Here Bl > B2 is 
satisfied. 

In the subsequent Step S15, a timer count is performed at the set 
value Bl or B2, and after a count up (in a case where the number of counts T 
> B is satisfied so as to exceed the set value; in a case of YES in Step S16) the 
engine 1 is automatically stopped in Step SI 7. 

It is noted that a fixed cool-down period can be appropriately 
determined with regard to the set values Bl, B2 of cool-down periods in 
accordance with a cool-down performance, a use environment or the like. In 
this case, if the reference temperature Al is set to a minimum value of a 
temperature at which a cool-down is required, since the cool-down operation 
is not required at A < Al, the set value B2 on the short time side is 0 (no 
cool- down operation). 

Further, three or more set values of the cool-down periods may be 
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automatically selected. 

Thus, since the cool-down operation of the engine 1 is performed as 
required before the engine is automatically stopped, there is no fear that the 
engine 1 is stopped keeping a high temperature state. Accordingly, 
generation of troubles such as seizing of a turbine shaft is prevented so that 
the engine and the like can be protected. 

Further, in the second embodiment, since the cool- down period B is 
automatically selected from two periods Bl and B2 in accordance with a level 
of the detected water temperature A, a right appropriate cool-down operation 
can be performed. 

Third Embodiment (see Fig. 5) 

The third embodiment is configured as a modified embodiment from 
the second embodiment so that an engine is stopped after it is determined 
whether a cool-down operation is required or not and completion of the 
cool- down is detected. 

Since the block configuration of the third embodiment is apparently 
the same as Fig. 1, a drawing is omitted while using Fig. 1. 

Actions of the third embodiment will be described with reference to 
Fig. 5. After it is determined that the automatic stop conditions are met in 
Step S21, the detected water temperature A is compared with a cool-down 
starting temperature Asl predetermined as a temperature at which the 
cool-down operation should be started (Step S22). 

In a case of NO, that is in a case of A < Asl, since the cool-down 
operation is not required, an engine stop action is immediately performed in 
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Step S23. 

On the other hand, in a case where it is determined to be A > As 1 in 
Step S22 (in a case of YES in Step S22), after the cool-down operation is 
performed until the detected water temperature A is reduced to a cool-down 
completion temperature As2 or less predetermined as a temperature at 
which the cool-down may be completed (in a case of YES in Step S24), the 
engine is stopped in Step S23. 

As described above, since the cool-down is performed only as required 
and the automatic stop control serves to stop the engine 1 when the 
cool-down is completed, losses of period and energy can be eliminated. 

Fourth Embodiment (see Figs. 6 and 7) 

When a period after an engine is stopped by an automatic stop 
control until restarting the engine is increased particularly in the cold time, 
the engine 1 is cooled down and its restart becomes troublesome and at the 
same time a load on the engine or the like is increased. 

Thus, in the fourth embodiment, the controller 2 is provided with an 
engine stop controller (corresponding to the engine controller 3 in Fig. l) 7 
for automatically stopping the engine 1 and an engine start controller 8 for 
automatically warming up the engine after the engine is automatically 
stopped. In addition to a warm-up ensuring action before the engine is 
automatically stopped in the first embodiment, the warm up operation of the 
engine is automatically performed as required after the engine is 
automatically stopped. 

An action of the fourth embodiment will be described with reference 
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to Fig. 7. When the detected water temperature A reaches the warm-up 
completion temperature As or more after it is determined that the automatic 
stop conditions are met in Step S31, the engine 1 is automatically stopped 
(Steps S32 andS33). 

When the detected water temperature A reaches a warm-up start 
temperature As3 or less predetermined as a temperature at which the 
warm-up operation should be started after the engine is automatically 
stopped (YES in Step S34), the engine 1 is automatically started by a 
command signal from the engine start controller 8 so that the warm-up 
operation is started (Step S3 5). 

After that the processing flow returns back to Step S31 and the 
warm-up operation is performed in Step S33 through Step S32 until the 
engine 1 is automatically stopped. 

Other Embodiments 

(1) A temperature of cooling water is detected as a temperature of a 
portion where a temperature is increased in accordance with the operation of 
the engine in the above-mentioned respective embodiments. Alternatively, 
a working oil temperature or an exhaust temperature may be detected. 

(2) The fourth embodiment adopted a configuration in which the 
warm-up ensuring action and the automatic warm-up action are combined 
with each other. However, to enhance protection effects of the engine and 
the like, the following combinations may be used: 

(i) the cool-down action of the second or third embodiment and 
the automatic warm-up action of the fourth embodiment; 
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(ii) the warm-up ensuring action and the cool-down action; 

(iii) the warm-up ensuring action, the cool-down action and the 
automatic warm-up action. 

In this case, any two or all of the warm-up ensuring action for not 
automatically stopping the engine before the completion of the warm-up 
operation, the automatic cool-down action for performing the cool-down 
operation as required before the engine is automatically stopped and the 
automatic warm-up action for automatically maintaining a warm-up state of 
the engine can be obtained as the combination. 

That is the warm-up ensuring action and the cool-down action, the 
cool-down action and the automatic warm-up action, the warm-up ensuring 
action and the automatic warm-up action, or all of the three actions can be 
obtained. 

Accordingly, the protection effects of the engine and the like are very 

high. 

INDUSTRIAL APPLICABILITY 

As described above, according to the present invention, since an 
automatic stop control always serves after a warm-up operation of an engine 
is completed, there is no fear that the engine is automatically stopped 
keeping a low temperature state before warming up. As a matter of course, 
the engine is not restarted under a non warm-up state. Therefore, a load on 
the engine and peripheral devices can be reduced. 

Further, there are no troubles of canceling the automatic stop control 
before warming up and of restarting the engine for warming up. 
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